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The problem of eggshell thinning associated with organochlorine exposure, particularly DDE, in raptorial and fish-eating birds has been well documented (Anderson and Hickey 1972 , Cooke 1973 , Ohlendorf et al. 1978 .
The American Falls Reservoir, located in the upper Snake River ecosystem, is contaminated with organochlorine insecticides and PCB's (Johnson et al. 1977) . Levels of chlorinated hydrocarbons increased in the upper Snake River ecosystem when the Teton Dam collapsed on 5 June 1976 and released 2.96 x 1010 m3 (24 million acre-feet) of water into the upper Snake River Valley. The resulting flood inundated an extensive agricultural area in the upper Snake River Valley. At least three commercial facilities storing pesticides were damaged, and an undisclosed amount of pesticides in private storage were lost. Unknown quantities of DDT and PCB's were among the organochlorines dispersed when the Teton Dam collapsed (Perry 1979) . We were interested in understanding whether birds nesting in the upper Snake River ecosystem were experiencing eggshell changes induced by organochlorine exposure compared to other geographic areas in Idaho and to pre-1947 eggshell quality data. Black-billed Magpies (Pica pica) nesting in the upper Snake River ecosystem and in areas of southeastern Idaho unaffected by the Teton flood were chosen for the following reasons: 1) abundance in Idaho, 2) reasonable accessibility of nests, 3) resident status with little or no annual movement, unlike most raptors and ardeids, and 4) potential sensitivity to organochlorines because of a diet that includes dead fish and other carrion (Linsdale 1937; Bent 1946; C. H. Trost, unpubl. data) .
METHODS
Between 3 March and 27 April 1978, 39 complete, fresh clutches of Black-billed Magpie eggs were collected in Idaho. Twenty-four clutches were taken from the upper Snake River ecosystem from nests adjacent to the Snake River or its reservoirs. The remaining 15 clutches were taken from areas in southeastern Idaho unaffected by the Teton flood. All eggs were blown, air dried until no additional weight loss could be measured, then used to calculate Ratcliffe thickness indices (Ratcliffe 1967) . Lengths and greatest breadths of eggs were measured to the nearest 0.1 mm using a Helios vernier dial caliper. Weights, including membranes, were determined to the nearest 0.01 g using a Mettler top-loading pan balance. Comparable measurements of eggshells collected before 1947 in Idaho, Wyoming, and Colorado were taken at the Western Foundation of Vertebrate Zoology, Los Angeles.
RESULTS
Numbers of clutches, mean clutch sizes, and mean Ratcliffe thickness indices of Black-billed Magpie eggs measured are in Table 1 . Highly significant differences were detected between pre-1947 thickness index data of Black-billed Magpie eggs from Colorado, Wyoming, and Idaho (AN-OVA, p < 0.001). Therefore, recent eggshell quality data of magpies were only compared to archival eggshell data from Idaho. The mean thickness index of Black-billed Magpie eggs collected from the upper Snake River ecosystem was 3.9% + 2.9% (95% C.L.) higher thalt the mean thickness index of magpie eggs collected before 1947 in Idaho and 1.5% + 1.4% (95% C.L.) higher than the mean thickness index of magpie eggs from areas in southeastern Idaho unaffected by the Teton flood (ANOVA, Student-Newman-Keuls multiple range test, p < 0.01 and p < 0.05, respectively). There was no significant difference between the mean thickness index of Black-billed Magpie eggs from areas of southeastern Idaho not flooded when the Teton Dam collapsed and pre-1947 eggshell thickness data (ANOVA, Student-Newman-Keuls multiple range test, p > 0.05).
DIScuSSION
Although members of the Corvidae appear to be less sensitive to organochlorines than are raptors and ardeids, eggshell changes have been observed in some corvids including the Rook (Corvus frugilegus) and Carrion Crow (C. corone). Recent mean eggshell thickness index decreased by 5.0% in the Rook and 4.8% in the Carrion Crow compared to the thickness index of archival eggshells (Ratcliffe 1970) . Also, the severe decline of magpie populations in eastern England was probably caused by dieldrin and other organochlorines (Cooke 1979) .
Small sample sizes may explain the geographical variation detected in mean thickness indices of pre-1947 magpie eggs from Idaho, Wyoming, and Colorado (Klaas et al. 1974) . The pre-1947 eggs from Idaho are also a small sample for comparison with our 1978 data; this may explain the apparent increase we found in mean thickness index. However, our results suggest that Black-billed Magpies nesting in Idaho are not experiencing organochlorine-induced eggshell thinning.
The only comparative data available from the United States on organochlorine residues in egg contents and shell thinning of magpie eggs are from Oregon (C. J. Henny, U.S. Fish and Wildlife Service, pers. comm.). Of nine eggs analyzed for organochlorines (one egg from each of nine nests), DDE was present at low concentrations (range 0.12 ppm to 1.4 ppm, fresh wet weight) in six eggs. Also, shell thickness of eggs analyzed for organochlorines was identical to that of pre-1947 eggs from Oregon and Washington.
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In Idaho, Black-billed Magpies may not have been very susceptible to organochlorine-induced eggshell thinning because of diet. Although our observations indicate that magpies consume large quantities of dead fish and other carrion, a proportion of their diet also consists of insects and vegetable matter (Bent 1946) . Thus, Black-billed Magpies would be feeding at a much lower level on the food chain and consequently would be exposed to lower concentrations of organochlorines. In Britain, Black-billed Magpies accumulated less total organochlorine residues in eggs than four other species of corvids and five species of raptors because of a diet of seed oats (Ratcliffe 1965) . Also, eggshell thinning may not have been evident in Black-billed Magpies because the levels of organochlorines that magpies were exposed to in their diet of dead fish were insufficient to cause eggshell thinning. The mean concentrations of total DDT (0.28 ppm wet weight, whole fish basis) and PCB's (0.17 ppm) in 27 fish from the upper Snake River in 1978 and 1979 (A. E. Murrey, Idaho Department of Health and Welfare, pers. comm.) were not particularly high. The susceptibility of Black-billed Magpies to organochlorines requires further investigation.
